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Figure 1.2 DNA-sequence designated CTI 

Eco RI Asu II Bsp EI 



BamHl Eco RV 



Xbar 
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Xma I Sal I 



CCC GGG CAT GAT C AC CAT CAT CAT TGA G 3 ^ 
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Figure L4 
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Figure 1.6 
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Figure 1.7 
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Figure 1.9 
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Figure 2 A 
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Figure 2.2 
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5 * GAG GTG CAG CTG CTC GAG TCT GGG GGA GGC GTG GTC GAG CCT GGG AGG TCC CTG 

EVQLLESGGGVVQPGRSL 

63 72 81 90 99 108 

AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTC AGT AGC TAT GGC ATG CAC TGG 

RLSCAASGFTFSSYGMHW 

117 126 135 144 153 162 

GTC CGC CAG GCT CCA GGC AAG GGG CTG GAG TGG GTG GCA GTT ATA TCA TAT GAT 

VRQAPGKGLEWVAVISYD 

171 180 189 198 207 216 

GGA AGT AAT AAA TAC TAT GCA GAC TCC GTG AAG GGC CGA TTC ACC ATC TCC AGA 

GSNKYYADSVKGRFTI SR 

225 234 243 252 261 270 

GAC AAT TCC AAG AAC ACG CTG TAT CTG CAA ATG AAC AGC CTG AGA GCT GAG GAC 

DNSKNTLYLQMNSLRAED 

279 288 297 306 315 324 

ACG GCT GTG TAT TAC TGT GCG AAA GAT ATG GGG TGG GGC AGT GGC TGG AGA CCC 

TAVYYCAKDMGWGSGWRP 

333 342 351 360 369 378 

TAC TAC TAC TAC GGT ATG GAC GTC TGG GGC CAA GGG ACC ACG GTC ACC GTC TCC 

YYYYGMDVWGQGTTVTVS 



TCA 



s 
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5 ' GAG CTC CAG ATG ACC CAG TCT CCA TCC TCC CTG TCT GCT TCT GTG GGA GAG AGA 



ELQMTQSPS3LSASVGDR 

63 72 81 90 99 108 

GTC ACC ATC ACT TGT CGG ACA AGT CAG AGC ATT AGC AGC TAT TTA AAT TGG TAT 



VTITCRTSQSISSYLMWY 

117 126 135 144 153 152 

CAG CAG AAA CCA GGA CAG CCT CCT AAG CTG CTC ATT TAC TGG GCA TCT ACC CGG 



QQXPGQPPKLLIYWASTR 

171 180 189 19S 207 215 

GAA TCC GGG GTC CCT GAC CGA TTC AGT GGC AGC GGG TCT GGG ACA GAT TTC ACT 



ESGVPDRFSGSGSGTDFT 

225 234 243 252 261 270 

CTC ACC ATC AGC AGT CTA CAA CCT GAA GAT TCT GCA ACT TAC TAC TGT CAG CAG 



LTISSLQPEDSATYYCQQ 

279 288 297 306 315 

AGT TAC GAC ATC CCG TAC ACT TTT GGC CAG GGG ACC AAG CTG GAG ATC AAA 3 ' 



SYDIPYTFGQGTKLEIK 
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Figure 3.3 ELISA-analysis 

soluble VD4.5VK8-scFv-fragment 
Detection: anti-His-tag 




VD4.5VK8-scFv- neg.control pos.control 
fragment 
(periplasma 
preparation) 



Figure 3.4 DNA-sequence designated L-F-NS3Frame 



EcoRI 

5' CCG CTC TAG AAT Tc'c ACC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG 



GTA GCA ACA GCT ACA GGT GTC CAC TCC GAC TAG AAA GAT GAT GAG GAT 

Eco RV Eco 47III Ndel 

I r I 1 I r 

AAG GAT ATC TCC GGA GGT GGT GGT AGC GCT ATT CCA TAT GGA CGT CCC 

^^ol Not I Xba I 
I r , J^ , 

GCT CGA GGT CGT CCA TCA TCA CCA TCA TCA CTG AGC GGC CGC TCT AGA 

Sail 

I 1 

GTC GAC CTC 3' 
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Figure 5.1 
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Figure D.2 

destroyed 

Sad 9 Sail ^8 27 36 45 54 

5 • GAG CTG GAG CTG GTC GAG ACT AAA CCT CCT GAG TAG GGT GAT ACA CCT ATT CCG 

TKPPEYGDTPI? 

63 72 81 90 99 103 

GGC TAT ACT TAT ATC AAC CCT CTC GAC GGC ACT TAT CCG CCT GGT ACT GAG CAA 

GYTYINPLDGTYPPGTSQ 

117 126 135 144 153 162 

AAC CCC GCT AAT CCT AAT CCT TCT CTT GAG GAG TCT CAG CCT CTT AAT ACT TTC 

NPANPNPSLEESQPLNTF 

171 180 189 198 207 215 

ATG TTT CAG AAT AAT AGG TTC CGA AAT AGG CAG GGG GCA TTA ACT GTT TAT ACG 

MFQNNRFRNRQGALTVYT 

225 234 243 252 261 270 

GGC ACT GTT ACT CAA GGC ACT GAC CCC GTT AAA ACT TAT TAG CAG TAG ACT CCT 

GTVTQGTDPVKTYYQYTP 

279 288 297 306 315 324 

GTA ,TCA TCA AAA GGC ATG TAT GAC GCT TAG TGG AAC GGT AAA TTC AGA GAC TGC 

V SSKAMYDAYWNGKFRDC 

333 342 351 360 369 378 

GCT TTC CAT TCT GGC TTT AAT GAG GAT CCA TTC GTT TGT GAA TAT CAA GGC CAA 

AFHSGFNEDPFVCEYQGQ 

387 396 405 BspEI 423 432 

TCG TCT GAC CTG CCT CAA CCT CCT GTC AAT GCT TCC GGA GGT GGT GGA TGC GAG 

SSDLPQPPVNASGGGGS 

441 Xhol 450 BstEII 459 468 477 486 

GTG CAG CTG CTC GAG CCC GGT CAC CGT CTC CTC AGG TGG TGG TGG TTC TGG CGG 

495 504 SacI Spel 

CGG CGG CTC CGG TGG TGG TGG TTC TGA GCT CGG GAC TAG T 3 * 
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Figure 6.1 



L N2 VH VK gene III 




pComb3H5BHis 
3394 bp 
Carb.-res. 



package in 
phage coat proteins 



M 13-phage with scFv 
and N2-domain 
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5 ' GAG GTG CAG CTG CTC GAG GAG TCT GGA GCT GAG CTG GTG AAA CCT GGG GCC TCA 



EVQLLEQSGAELVKPGAS 
63 72 81 90 99 108 

GTG AAG ATA TCC TGC AAG GCT TCT GGA TAG GCC TTC ACT AAC TAC TGG CTA GGT 



VKISCKASGYAFTNYWLG 
117 126 135 144 153 162 

TGG GTA AAG CAG AGG CCT GGA CAT GGA CTT GAG TGG ATT GGA GAT CTT TTC CCT 



WVKQRPGHGLEWIGDLFP 
171 180 189 198 207 216 

GGA AGT GGT AAT ACT CAC TAC AAT GAG AGG TTC AGG GGC AAA GCC ACA CTG ACT 



GSGNTHYNERFRGKATLT 
225 234 243 252 261 270 

GCA GAG AAA TCC TCG AGG ACA GCC TTT ATG CAG CTC AGT AGC CTG ACA TCT GAG 



ADKSSSTAFMQLSSLTSE 
279 288 297 306 315 324 

GAC TCT GCT GTC TAT TTC TGT GCA AGA TTG AGG AAC TGG GAC GAG GCT ATG GAC 



DSAVYFCARLRNWDEAMD 
333 342 351 360 369 378 

TAC TGG GGC CAA GGG ACC ACG GTC ACC GTC TCC TCA GGT GGT GGT GGT TCT GGC 



YWGQGTTVTVSSGGGGSG 
387 396 405 414 423 432 

GGC GGC GGC TCC GGT GGT GGT GGT TCT GAG CTC GTC ATG ACC CAG TCT CCA TCT 



GGGSGGGGSELVMTQSPS 
441 450 459 468 477 486 

TAT CTT GCT GCA TCT CCT GGA GAA ACC ATT ACT ATT AAT TGC AGG GCA AGT AAG 



YLAASPGETITINCRASK 
495 504 513 522 531 540 

AGC ATT AGC AAA TAT TTA GCC TGG TAT CAA GAG AAA CCT GGG AAA ACT AAT AAG 



SISKYLAWYQEKPGKTNK 
549 558 567 576 585 594 

CTT CTT ATC TAC TCT GGA TCC ACT TTG CAA TCT GGA ATT CCA TCA AGG TTC AGT 



LLIYSGSTLQSGI PSRFS 
603 612 621 630 639 648 

GGC AGT GGA TCT GGT ACA GAT TTC ACT CTC ACC ATC AGT AGC CTG GAG CCT GAA 



GSGSGTDFTLTI SSLEPE 
657 666 675 684 693 702 

GAT TTT GCA ATG TAT TAC TGT CAA CAG CAT AAT GAA TAT CCG TAC ACG TTC GGA 



DFAMYYCQQHNEYPYTFG 
711 720 
GGG GGG ACC AAG CTT GAG ATC AAA 3 ' 



GGT'KLE I K 
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5 ' GAG GTG CAG CTG CTC GAG CAG TCT GGA GCT GAG CTG GTA AGG CCT GGG ACT TCA 



EVQLLEQSGAELVRPGTS 
53 72 81 90 99 108 

GTG AAG CTG TCC TGC AAG GCT TCT GGC TAC ACC TTC ACA AGC TAT GGT TTA AGC 



VKLSCKASGYTFTSYGLS 
117 126 135 144 153 162 

TGG GTG AAG CAG AGA ACT GGA CAG GGC CTT GAG TGG ATT GGA GAG GTT TAT CCT 



WVKQRTGQGLEWIGEVYP 
171 180 139 198 207 216 

AGA ATT GGT AAT GCT TAC TAC AAT GAG AAG TTC AAG GGC AAG GCC ACA CTG ACT 



RIGNAYYNEKFKGKATLT 
225 234 243 252 261 270 

GCA GAC AAA TCC TCC AGC ACA GCG TCC ATG GAG CTC CGC AGC CTG ACA TCT- GAG 



ADKSSSTASMELRSLTSE 
279 288 297 306 315 324 

GAC TCT GCG GTC TAT TTC TGT GCA AGA CGG GGA TCC TAC GGT AGT AAC TAC GAC 



DSAVYFCARRGSYGSNYD 
333 342 351 360 369 378 

TGG TAC TTC GAT GTC TGG GGC CAA GGG ACC ACG GTC ACC GTC TCC TCA GGT GGT 



WYFDVWGQGTTVTVSSGG 
387 396 405 414 423 432 

GGT GGT TCT GGC GGC GGC GGC TCC GGT GGT GGT GGT TCT GAG CTC GTG ATG ACC 



GGSGGGG3GGGGSELVMT 
441 450 459 468 477 486 

CAG ACT CCA CTC TCC CTG CCT GTC AGT CTT GGA GAT CAA GCC TCC ATC TCT TGC 



QTPLSLPVSLGDQASI SC 
495 504 513 522 531 540 

AGA TCT AGT CAG AGC CTT GTA CAC AGT AAT GGA AAC ACC TAT TTA CAT TGG TAC 



RSSQSL-VHSNGNTYLHWY 
549 558 567 576 535 594 

CTG CAG AAG CCA GGC CAG TCT CCA AAG CTC CTG ATC TAC AAA GTT TCC AAC CGA 



LQKPGQSPKLLIYKVSNR 
603 612 621 630 639 648 

TTT TCT GGG GTC CCA GAC AGG TTC AGT GGC AGT GGA TCA GGG ACA GAT TTC ACA 



FSGVPDRFSGSGSGTDFT 
657 666 675 684 693 702 

CTC AAG ATC AGC AGA GTG GAG GCT GAG GAT CTG GGA GTT TAT TTC TGC TCT CAA 



LKISRVEAEDLGVYFC SQ 
711 720 729 738 747 

AGT ACA CAT GTT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTT GAG ATC AAA 3 ' 



STH VPYTFGGGTKLEI K 
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5 ' GAG GTG CAG CTG CTC GAG CAG TCT GGA GCT GCG CTG GTA AGG CCT GGG ACT TCA 



EVQLLEQSGAALVRPGTS 
53 72 81 90 99 108 

GTG AAG ATA TCC TGC AAG GCT TCT GGA TAG GCC TTC ACT AAC TAC TGG CTA GGT 



VKISCKASGYAFTNYWLG 
117 126 135 144 153 162 

TGG GTA AAG CAG AGG CCT GGA CAT GGA CTT GAG TGG ATT GGA GAT ATT TAC CCT 



WVKQRPGHGLEWIGDIYP 
171 180 139 198 207 216 

GGA AGT GGT AAT ACT CAC TAC AAT GAG AGG TTC AGG GGC AAA GCC ACA CTG ACT 



G S G K T K Y E H F R G K A T L T 

225 234 243 252 251 270 

GCA GAC AAA TCC TCG AGC ACA GCC TTT ATG CAG CTC AGT AGC CTG ACA TCT GAG 



ADKSSSTAFMQLSSLTSE 
279 288 297 306 315 324 

GAC TCT GCT GTC TAT TTC TGT GCA AGA TTG AGG AAC TGG GAC GAG CCT ATG GAC 



DSAVYFCARLRNWDEPMD 
333 342 351 360 369 378 

TAC TGG GGC CAA GGG ACC ACG GTC ACC GTC TCC TCA GGT GGT GGT GGT TCT GGC 



YWGQGTTVTVSSGGGGSG 
387 396 405 414 423 432 

GGC GGC GGC TCC GGT GGT GGT GGT TCT GAG CTC CAG ATG ACC CAG TCT CCA TCT 



GGGSG'GGGSELQMTQS PS 
441 450 459 468 477 486 

TAT CTT GCT GCA TCT CCT GGA GAA ACC ATT ACT ATT AAT TGC AGG GCA AGT AAG 



YLAASPGETITI NCRASK 
495 504 513 522 531 540 

AGC ATT AGC AAA TAT TTA GCC TGG TAT CAA GAG AAA CCT GGG AAA ACT AAT AAG 



SI3KYLAWYQEKPGKTNK 
549 .558 . 567 576 585 594 

CTT CTT ATC TAC TCT GGA TCC ACT TTG CAA TCT GGA ATT CCA TCA AGG TTC AGT 



LLIYSGSTLQSGIPSRFS 
503 612 621 630 639 648 

GGC AGT GGA TCT GGT ACA GAT TTC ACT CTC ACC ATC AGT AGC CTG GAG CCT GAA 



GSGSGTDFTLTI S SLEPE 
657 666 675 684 693 702 

GAT TTT GCA ATG TAT TAC TGT CAA CAG CAT AAT GAA TAC CCG TAC ACG TTC GGA 



DFAMYYCQQHNEYPYTFG 
711 720 
GGG GGG ACC AAG CTT GAG ATC AAA 3 ' 



G G T"K L E I K 
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5 ' GAG GTG CAG CTG CTC GAG CAG TCT GGA GCT GAG CTG GTG AGG CCT GGG GCT TCA 



EVQLLEQSGAELVRPGAS 
53 72 81 90 99 108 

GTG AAG ATA TCC TGC AAG GCT TCT GGA TAG GCC TTC AAT AAC TAG TGG CTA GGT 



VKISCKASGYAFNNYWLG 
117 126 135 144 153 152 

TGG GTA AAG CAG AGG CCT GGA CAT GGA CTT GAG TGG ATT GGA GAC ATT TAG CCT 



V/VKQRPGHGLEWIGDIY? 

171 180 189 198 207 215 

GGA AGT GGA AAT ACT CAC TAC AAT GAG AGG TTC AGG GGC AAA GCC ACA CTG ACT 



GSGNTHYNERFRGKATLT 
225 234 243 252 261 270 

GCA GAC AAA TCC TCG AGC ACA GCC TTT ATG CAG TTA AGT AGC CTG ACA TCT GAG 



ADKSSSTAFMQLSSLTSE 
279 288 297 305 315 324 

GAC TCT GCT GTC TAT TTC TGT GCA AGA TTG AGG AAC TGG GAC GAG GCT ATG GAC 



DSAVYFCARLRNWDEAMD 
333 342 351 360 369 378 

TAC TGG GGC CAA GGG ACC ACG GTC ACC GTC TCC TCA GGT GGT GGT GGT TCT GGC 



YWGQGTTVTVSSGGGGSG 
3 87 396 405 414 423 43 2 

GGC GGC GGC TCC GGT GGT GGT GGT TCT GAG CTC GTC ATG ACC CAG TCT CCA TCT 



GGGSG-GGGS ELVMTQS PS 
441 450 459 468 477 486 

TAT CTT GCT GCA TCT CCT GGA GAA ACC ATT ACT ATT AAT TGC AGG GCA AGT AAG 



YLAASPGET ITINCRASK 
495 504 513 522 531 540 

AGC ATT AGC AAA TAT TTA GCC TGG TAT CAA GAG AAA CCT GGG AAA ACT AAT AAG 



SISKYLAWYQEKPGKTMK 
549 558 567 576 585 594 

CTT CTT ATC TAC TCT GGA TCC ACT TTG CAA TCT GGA ATT CCA TCA AGG TTC AGT 



LLIYSGSTLQ SGIPSRFS 
603 612 621 630 639 648 

GGC AGT GGA TCT GGT ACA GAT TTC ACT CTC ACC ATC AGT AGC CTG GAG CCT GAA 



GSGSGTDFTLTI SSLEPE 
657 666 675 684 693 702 

GAT TTT GCA ATG TAT TAC TGT CAA CAG CAT AAT GAA TAC CCG TAC ACG TTC GGA 



DFA MYYCQQHNEYPYTFG 
711 720 
GGG GGG ACC AAG CTT GAG ATC AAA 3 ' 



GGT'KLEI K 
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5 ' GAG GTG CAG CTG CTC GAG CAG TCT GGA GCT GAG CTG GCG AGG CCT GGG GCT TCA 



EVQLLEQ3GAELARPGAS 
63 72 81 90 99 108 

GTG AAG CTG TCC TGC AAG GCT TCT GGC TAG ACC TTC ACA AAC TAT GGT TTA AGC 



VKLSCKASGYTFTNYGLS 
117 126 135 144 153 162 

TGG GTG AAG CAG AGG CCT GGA CAG GTC CTT GAG TGG ATT GGA GAG GTT TAT CCT 



WVKQRPGQVLEWIGEVYP 
171 180 189 193 207 216 

AGA ATT GGT AAT GCT TAC TAC AAT GAG AAG TTC AAG GGC AAG GCC ACA CTG ACT 



RIGNAYYNEKFKGKATLT 
225 234 243 252 261 270 

GCA GAC AAA TCC TCC AGC ACA GCG TCC ATG GAG CTC CGC AGC CTG ACC TCT GAG 



ADKSSSTASMELRSLTSE 
279 288 297 305 315 324 

GAC TCT GCG GTC TAT TTC TGT GCA AGA CGG GGA TCC TAC GAT ACT AAC TAC GAC 



DSAVYFCARRGSYDTNYD 
333 342 351 360 369 378 

TGG TAC TTC GAT GTC TGG GGC CAA GGG ACC ACG GTC ACC GTC TCC TCA GGT GGT 



WYFDVWGQGTTVTVSSGG 
387 396 405 414 423 432 

GGT GGT TCT GGC GGC GGC GGC TCC GGT GGT GGT GGT TCT GAG CTC GTG ATG ACC 



GGSGGGGSGGGGSELVMT 
441 '450 459 468 477 486 

CAG ACT CCA CTC TCC CTG CCT GTC AGT CTT GGA GAT CAA GCC TCC ATC TCT TGC 



QTPLSLPVSLGDQASISC 
495 504 513 522 531 540 

AGA TCT AGT CAG AGC CTT GTA CAC AGT AAT GGA AAC ACC TAT TTA CAT TGG TAC 



RSSQSLVHSNGNTYLHWY 
549 558 567 576 585 594 

CTG CAG AAG CCA GGC CAG TCT CCA AAG CTC CTG ATC TAC AAA GTT TCC AAC CGA 



LQKPGQSPKLLIYKVSNR 
603 612 621 630 639 648 

TTT TCT GGG GTC CCA GAC AGG TTC AGT GGC AGT GGA TCA GGG ACA GAT TTC ACA 



FSGVPDRFSGSGSGTDFT 
657 656 675 634 693 702 

CTC AAG ATC AGC AGA GTG GAG GCT GAG GAT CTG GGA GTT TAT TTC TGC TCT CAA 



LKISRVSAEDLGVYFCSQ 
711 720 729 738 747 

AGT ACA CAT GTT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTT GAG ATC AAA 3 ' 



STH'VPYTFGGGTKLEI K 
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5 ' GAG GTG CAG CTG CTC GAG TCT GGA GGT GGC CTG GTG CAG CCT GGA GGA TCC CTG 



EVQLLESGGGLVQPGGSL 
63 72 81 90 99 108 

AAA CTC TCC TGT GCA GCC TCA GGA TTC GAT TTT AGT AGA TAG TGG ATG ACT TGG 



KLSCAASGFDFSRYWMSW 
117 126 135 144 153 162 

GTC CGG CAG GCT CCA GGG AAA GGG CTA GAA TGG ATT GGA GAA ATT AAT CCA GAT 



VRQAPGKGLEWIGEINPD 
171 180 189 198 207 216 

AGC AGT ACG ATA AAC TAT ACG CCA TCT CTG AAG GAT AAA TTC ATC ATC TCC AGA 



SSTINYTPSLKDKFIISR 

^•^f- ••\ -^ A 1/1-1 ncro I'T'T -^T/-* 

^ZD Z*±J ^UX ^ i \J 

GAC AAC GCC AAA AAT ACG CTG TAC CTG CAA ATG GGC AAA GTG AGA TCT GAG GAC 



DNAKNTLYLQMGKVRS ED 
279 288 297 306 315 324 

ACA GCC CTT TAT TAC TGT GCA AGA GGA GCC TTC CTT TTT GAC TAC TGG GGC CAA 



TALYYCARGAFLFDYWGQ 
333 342 351 360 369 378 

GGG ACC ACG GTC ACC GTC TCC TCA GGT GGT GGT GGT TCT GGC GGC GGC GGC TCC 



GTTVTVS SGGGGSGGGGS 
387 396 405 414 423 432 

GGT GGT GGT GGT TCT GAG CTC GTG CTC ACC CAG TCT CCA ACC ACC ATG GCT GCA 



GGGGSELVLTQSPTTMAA 
441 450 459 468 477 486 

TCT CCC GGG GAG AAG ATC ACT ATC ACC TGC AGT GCC AGC TCA AGT ATA AGT TCC 



SPGEKITITCSASSSI SS 
495 504 513 522 531 540 

AAT TAC TTG CAT TGG TAT CAG CAG AAG CCA GGA TTC TCC CCT AAA CTC TTG ATT 



NYLHWYQQKPGFSPKLLI 
549 558 567 576 585 594 

TAT AGG ACA TCC AAT CTG GCT TCT GGA GTC CCA GCT CGC TTC AGT GGC AGT GGG 



YRTSNLASGVPARFSGSG 
603 612 621 630 639 648 

TCT GGG ACC TCT TAC TCT CTC ACA ATT GGC ACC ATG GAG GCT GAA GAT GTT GCC 



SGTSYSLTIGTMEAEDVA 
657 666 675 684 693 702 

ACT TAC TAC TGC CAG CAG GGT AGT AGT ATA CCA CTC ACG TTC GGT GCT GGG ACC 



TYYCQQGSSIPLTFGAG 
711 

AAG CTT GAG ATC AAA 3 ' 



K L E I K 
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5 ' GAG GTG CAG CTG CTC GAG CAG TCT GGA GCT GAG CTG GTA AGG CCT GGG ACT TCA 



EVQLLEQSGAELVRPGTS 
63 72 81 90 99 108 

GTG AAG ATA TCC TGC AAG GCT TCT GGA TAC GCC TTC ACT AAC TAC TGG CTA GGT 



VKISCKA SGYAFTNYWLG 
117 126 135 144 153 162 

TGG GTA AAG CAG AGG CCT GGA CAT GGA CTT GAG TGG ATT GGA GAT ATT TTC CCT 



WVKQRPGHGLEWIGDIFP 
171 180 189 198 207 216 

GGA AGT GGT AAT ATC CAC TAC AAT GAG AAG TTC AAG GGC AAA GCC ACA CTG ACT 



GSGNIHYNEKFKGKATLT 
225 234 243 252 261 270 

GCA GAC AAA TCT -TCG AGC ACA GCC TAT ATG CAG CTC AGT AGC CTG ACA TTT GAG 



ADKSSSTAYMQLSSLTFE 
279 288 297 306 315 324 

GAC TCT GCT GTC TAT TTC TGT GCA AGA CTG AGG AAC TGG GAC GAG CCT ATG GAC 



DSAVYFCARLRNWDEPMD 
333 342 351 360 369 378 

TAC TGG GGC CAA GGG ACC ACG GTC ACC GTC TCC TCA GGT GGT GGT GGT TCT GGC 



YWGQGTTVTVSSGGGGSG 
387 396 405 414 423 432 

GGC GGC GGC TCC GGT GGT GGT GGT TCT GAG CTC GTG ATG ACA CAG TCT CCA TCC 



GGGSGGGGSELVMTQSPS 
441 450 459 468 477 486 

TCC CTG ACT GTG ACA GCA GGA GAG AAG GTC ACT ATG AGC TGC AAG TCC AGT CAG 



SLTVTAGEKVTMSCKSSQ 
495 504 513 522 531 540 

AGT CTG TTA AAC AGT GGA AAT CAA AAG AAC TAC TTG ACC TGG TAC CAG CAG AAA 



SLLNSGNQKNYLTWYQQK 
549 558 567 576 585 594 

CCA GGG CAG CCT CCT AAA CTG TTG ATC TAC TGG GCA TCC ACT AGG GAA TCT GGG 



PGQPPKLLIYWASTRESG 
603 612 621 630 639 648 

GTC CCT GAT CGC TTC ACA GGC AGT GGA TCT GGA ACA GAT TTC ACT CTC ACC ATC 



VPDRFTGSGSGTDFTLTI 
657 666 675 684 693 702 

AGC AGT GTG CAG GCT GAA GAC CTG GCA GTT TAT TAC TGT CAG AAT GAT TAT AGT 



SSVQAEDLAVYYCQNDYS 
711 720 729 738 

TAT CCG CTC ACG TTC GGT GCT GGG ACC AAG CTT GAG ATC AAA 3 ' 



YPL'TFGAGTKLE IK 
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5 ' GAG GTG CAG CTG CTC GAG CAG TCT GGA GCT GAG CTG GTA AGG CCT GGG ACT TCA 



EVQLLEQ3GAELVRPGTS 
63 72 81 90 99 108 

GTG AAG ATA TCC TGC AAG GCT TCT GGA TAG GCC TTC ACT AAC TAC TGG CTA GGT 



VKISCKASGYAFTNYWLG 
117 126 135 144 153 162 

TGG GTT AAG CAG AGG CCT GGA CAT GGA CTT GAA TGG GTT GGA GAT ATT TTC CCT 



WVKQRPGHGLEWVGDI FP 
171 180 189 198 207 216 

GGA AGT GGT AAT GCT CAC TAC AAT GAG AAG TTC AAG GGC AAA GCC ACA CTG ACT 



GSGNAHYNEKFKGKATLT 
225 234 243 252 261 270 

GCA GAC AAG TCC TCG TAC ACA GCC TAT ATG CAG CTC AGT AGC CTG ACA TCT GAG 



ADKSSYTAYMQLSSLTSE 
279 288 297 306 315 324 

GAC TCT GCT GTC TAT TTC TGT GCA AGA TTG CGG AAC TGG GAC GAG GCT ATG GAC 



DSAVYFCARLRNWDEAMD 
333 342 351 360 369 378 

TAC TGG GGC CAA GGG ACC ACG GTC ACC GTC TCC TCA GGT GGT GGT GGT TCT GGC 



YWGQGTTVTVSSGGGG SG 
387 396 405 414 423 432 

GGC GGC GGC TCC GGT GGT GGT GGT TCT GAG CTC GTG ATG ACA CAG TCT CCA TCC 



GGGSG GGGSELVMTQS PS 
441 450 459 468 477 486 

TCC CTG GCT ATG TCA GTA GGA CAG AAG GTC ACT ATG AGC TGC AAG TCC AGT CAG 



SLAMSVGQKVTMSCK3 SQ 
495 504 513 522 531 540 

AGC CTT TTA AAT AGT AGC AAT CAA AAG AAC TAT TTG GCC TGG TAC CAG CAG AAA 



SLLN3SNQKNYLAWYQQK 
549 558 567 576 585 594 

CAA GGG CAG CCT CCT AAA CTG CTT ATC TAT GGG GCA TCC ATT AGA GAA TCT TGG 



QGQPPKLLIYGASIRESV/ 
603 612 621 630 639 648 

GTC CCT GAT CGA TTC ACA GGA AGT GGA TCT GGG ACA GAC TTC ACT CTC ACC ATC 



VPDRFTGSGSGTDFTLTI 
657 666 675 684 693 702 

AGC AGT GTG AAG GCT GAA GAC CTG GCA GTT TAT TAC TGT CAG CAA TAT TAT AGC 



SSVKAEDLAVYYCQQY YS 
711 720 729 738 

TAT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTT GAG ATC AAA 3 ' 



YPY'TFGGGTKLEIK 
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Figure 8. 1 
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Figure 8.2_ 
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Figure 8.3 
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Figure 9.1 
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Figure 9. 1 
Part 2 
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Figure 9.2 




M79 on 17-1A transfected CHO cells 
M79 on untransfected CHO cells 
M79 on KATO cells 
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1) The Conventional approach 

Randomly selected antigen-specific VR^'L- Frequent loss of antigen binding after 

pairs that bind to their antigen as free or N- fusion of another protein domain to 

terminally located scFv-fragments or as whole the N-terminus of the scFv-frasment 
antibody molecules 




2) The method of invention 



VFWL-pairs selected by the method of the 
invention 



High frequency of antigen binding 
after fusion of another protein domain 
to the N-terminus of the scFv-fra^ment 



V 




V 

















CD80(B7-1) 
extracellular part 
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3-i copies 
on the tip of 
the phage 



\Vildt\pe phage 





Conventional 
display phage 




display phage 
according to 
the method of 
the invention 
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Figure 12 




